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Abstract 
Soil recycling of urban wastes is revealing as a 
valuable alternative for its disposal. The quality of the 
compost from these wastes is a key aspect to reduce 
environmental hazards. Two composts from 
municipal solid wastes (MSW): a) a source 
separated compost from Barcelona (CB), and b) non 
source-separated  compost from Murcia (CM), were 
evaluated with regard to its use as soil amendment. 
The study was carried out in experimental plots 
located in the Murcia Region. The composts were 
added into the top 20 cm of the soil at two doses: 15 
and 25 kg m-2 dry weight. Both composts led to 
significant improvements in physical, biological and 
fertility soil properties. However, whereas CB did not 
show significant changes in the soil heavy metal 
concentration, the CM led to an increase in soil 
pollution by heavy metal. The soil salinization also 
was double with CM treatment. In conclusion, the 
use of source-separated MSW compost as soil 
amendment seems an environmentally friendly 
option. The source separation of MSW was very 
effective to reduce soil pollution hazards.   
   
Keywords: Municipal solid wastes recycling, source- 
separated compost, soil rehabilitation, soil pollution 
 
INTRODUCTION 
 
Conventional Municipal Solid Waste (MSW) disposal 
methods are perceived to have serious 
environmental problems and are becoming too 
expensive (1). Composting of these materials at the 
subsequent application of soil organic amendments 
is being considered every time with higher strength 
as an environmental and economically valuable 
alternative for the disposal. The beneficial effects of 
the organic compost on soil properties have been 
widely proved (1-4).  
  
 
Nevertheless, there are concerns over potentially 
adverse environmental effects of compost 
application. These effects deal with increase in soil 
salinity and pollution, repulsive smell, surface and 
underground water pollution and the potential public 
health hazards from the presence of pathogens in 
MSW composts. The intensity of these potential 
problems is mainly determined by the characteristics 
and quality of the composts.   
 Unlike other conventional composts, the 
source-separated MSW compost, due to its selective 
recollection, could solve most of these problems. The 
source-separated MSW compost would not normally 
have high concentrations of heavy metals and toxic 
elements (5, 6). 
 Since the source-separated MSW compost 
is a relatively new product, there are few studies 
showing the advantages of this compost against 
other composts without source separation, with 
regard to its use as soil amendment. 
 The aim of this study was the comparative 
evaluation of the effects on physical, chemical and 
biological soil properties of two different MSW 
compost: one from source separation, and the other 
without source separation and mixed with sewage 
sludge in the composting process.      
 
EXPERIMENTAL 
 
The experimental area was located in Santomera, 
about 20 Km north east of Murcia, south east Spain. 
The climate of the region is semiarid Mediterranean 
with a mean annual precipitation of 300 mm. Mean 
annual temperature is 17 ºC, and mean potential 
evapotranspiration 850 mm/y. These climatic 
parameters lead to a pronounced moisture deficit. 
The soil was a Typic Calcisol with a low content in 
organic matter, low fertility and poorly structured. 
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 The two MSW compost used were: (i) 
source-separated MSW compost from a composting 
plant in Barcelona (CB), and (ii) compost of MSW 
without source separation mixed with sewage sludge 
at the ratio 2:1 (MSW/sewage sludge), from a 
composting plant in Murcia (CM). The chemical 
characteristics of both composts are presented in 
Table 1.  
 
Table 1. Chemical characteristics of non source separated 
compost (CM) and source-separated compost (CB)  
Parameter      units       CM       CB 
pH  7.20 7.45 
CE dS m-1 6.40 5.04 
Moisture % 27.7 26.8 
Total N % 2.4 2.7 
Org. Mat. % 52.4 57.6 
Total P % 1.8 0.53 
Total K % 0.66 0.84 
Cu mg K-1  395 28 
Ni mg K-1 59 18 
Zn mg K-1 3083 106 
Cd mg K-1 < 2.5 0.3 
Cr mg K-1 113 8 
Pb mg K-1 84 18 
 
The study was conducted in 15 field plots, 1 m-wide 
by 2 m-long, according to the following experimental 
design: 2 different types of composts x 2 doses of 
application x 3 replications plus the 3 controls. The 
applied doses were: low (15 K m-2 dry weight) and 
high (25 K m-2). The compost was added as a single 
treatment to the top 20 cm of the soil using a 
rotovator.  
 Four sampling times were selected for soil 
parameters monitorization: at the beginning, and 4, 8 
and 12 months after the application. At each 
sampling time six samples, from the top 20 cm, were 
taken from every plot.  
 
RESULTS AND DISCUSSION 
 
Changes in organic carbon and macro-nutrients 
contents 
 
The data presented in Table 2 belong to the last 
sampling, 12 moths after the compost addition. The 
soil organic carbon (SOC) increases with all the 
treatments, leading to significant differences among 
all the treatments. The larger increase belongs to the 
high and low doses, respectively, of CB. It is worth 
noting that even the low dose of CB causes a higher 
increase in SOC than the high dose of CM. Total 
Nitrogen showed the same behaviour that SOC. This 
may be due to the higher maturity of the CB. The 
lower concentration of labile compounds in CB led to 
a lower rate of organic carbon mineralization and 
higher residence time in the soil. On the contrary, the 
decrease of SOC was faster in the plots amended 
with CM because of the lower maturity of this 
compost (7).    
 
Table 2. Organic Carbon (OC), total Nitrogen (TN), total 
Phosphorous (P) and total Potassium (K) content  in the 
different treatments 12 months after the compost addition. 
Treatment OC % TN %  P %  K % 
Control 0.78a 0.03a 0.04a 0.93ab 
CB low 2.10d 0.11d 0.09b 0.95ab 
CM low 1.75b 0.07b 0.14c 0.94ab 
CB high 3.28e 0.19e 0.15c 0.98b 
CM high 2.04c 0.10c 0.21d 0.91a 
   
The total Phosphorous contents also increased with 
the compost additions, but in this case, the CM led to 
higher rises than the CB, probably due to the addition 
of sewage sludge in the composting process. With 
regard to the Potassium no significant changes were 
observed with the treatments (Table 2).   
 
Changes in physical and physical-chemical 
properties.   
 
The percentage of stable aggregates showed a 
significant increase in the treated plots. The 
improvement in soil structure was more effective with 
CM additions (Table 3). With the CB the effect on soil 
structure increases with the dose, however no 
differences were noted with the dose in the CM. The 
discussion of these results will be accomplished 
together with the changes in microbiological 
parameters.    
 Soil water retention capacity increases both 
at pF 1/3 and 15 at. after the compost additions. The 
higher increases occurred with the CB (table 3). 
Similar results on soil structure and water retention 
capacity were reported in similar studies (8).   
 
Table 3. pF (%), stable aggregates (SA) %, Electrical  
Conductivity (EC) dS m-1 
Treatment pF 1/3  pF 15    S. A.   pH   EC 
Control 21.1a 11.8a 21.1a 7.72bc 0.67a 
CB low 24.1c 13.1c 23.9b 7.64b 0.9ab 
CM low 24.0c 12.3ab 37.2d 7.43a 1.78c 
CB high 27.5d 14.3d 29.5c 7.89c 1.7bc 
CM high 23.1b 12.6bc 37.0d 7.34a 3.28d 
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A slight decrease of pH occurred with CM additions. 
This soil acidification, together with the increase in 
heavy metals, was a negative aspect for soil toxicity. 
Likewise, the negative effect on soil salinity also was 
higher with the CM (table 3). 
 
Changes in microbiological and biochemical 
properties 
 
The overall parameters, indicating the microbial 
development and metabolic activity in the soil, such 
as microbial biomass carbon, ATP content, 
deshidrogenase activity and soil respiration showed 
significant increases in the treated plots. These 
increases were higher in the CM than in CB 
treatments, which could be due to the lower 
stabilization of organic matter in CM. Due to this 
lower maturity in CM the concentration of labile 
materials will be higher allowing a rapid use by the 
soil microorganism, leading to a higher development 
of soil microbial population in CM treated plots (9). 
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Figure 1. Changes in microbial biomass carbon (mg Kg-1) 
       
 The positive correlation between microbial 
population and soil structure has been widely proven 
(10). In this way, the higher microbial population 
development with CM led to a higher improvement of 
soil structure in CM treated plots. 
 
Changes in heavy metal concentrations  
 
Considerable differences were observed between 
both types of composts. So, the addition of CB did 
not cause significant differences with regard to the 
control, however the CM, even with the low dose, led 
to significant increases in total heavy metal 
concentrations (Table 4).   There was no risk of soil 
pollution with the CB amendment, however the 
repeated additions of CM could cause serious 
problems of soil and water contamination by heavy 
metals. 
 
Table 4. Changes in heavy metal concentration (mg Kg-1) 
Treatment Cd Pb Zn Ni Cr 
Control 1.1a 72.7a 36.2a 23.7a 37.8a 
CB low 1.0a 72.4a 47.2ab 23.4a 33.8a 
CM low 1.5b 79.3b 96.6c 27.5b 42.6ab 
CB high 1.1a 72.2a 61.3b 22.6a 34.1a 
CM high 1.6c 82.0b 128.7d 28.7b 53.7b 
 
CONCLUSIONS 
 
The use of MSW compost as soil amendment 
improved soil fertility and biological and physical 
properties leading to desertification control and 
enhancement of soil carbon sequestration potential. 
However, the quality of the MSW compost is a key 
aspect to reduce environmental hazards.  
 Both source-separated (SSC) and 
non-separated compost (NSSC) improved physical 
soil properties. The SSC was more effective in the 
improvement of soil water available and NSSC was 
better improving soil structure. With regard to soil 
fertility, SSC led to a higher increase in soil C and N 
and NSSC was more effective in increasing total P.  
 The NSSC caused a higher enhancement of 
soil microorganism activity due to its lower maturity 
and the incorporation of sewage sludge in the 
composting process. However, the higher stability of 
the organic compounds in the SSC delayed the 
mineralization processes leading to higher soil 
carbon turnover time.  
 The most questionable aspect for soil 
recycling of MSW compost is the potential soil 
pollution hazards. Here, the differences between 
both composts were very important. Whereas there 
were no significant differences between control and 
SSC treated plots, with the addition of NSSC a 
notable increase in heavy metal concentrations 
occurred in both doses. Likewise, the increase in soil 
salinity was double in NSSC than in SSC treated 
plots.       
 The results of this study showed the 
effectiveness of an appropriate source separation on 
the quality of the MSW compost. 
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